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The title compound, [PtCl 2 (C 26 H 22 P 2 )]Á2CHCl 3 (I), is the third monoclinic polymorph of this platinum(II) complex involving the bidentate ligand cis-1,2-bis(diphenylphosphanyl)ethylene (cis-dppe) [for the others, see: Oberhauser et al. (1998a) . Inorg. Chim. Acta, 274, 143-154, and Oberhauser et al. (1995) . Inorg. Chim. Acta, 238, [35] [36] [37] [38] [39] [40] [41] [42] [43] . The structure of compound (I) was solved in the space group P2 1 /c, with one complex molecule in the asymmetric unit along with two solvate chloroform molecules. The Pt II atom is ligated by two P and two Cl atoms in the equatorial plane and has a perfect square-planar coordination sphere. In the crystal, the complex molecule is linked to the chloroform solvate molecules by C-HÁ Á ÁCl hydrogen bonds and face-on C-ClÁ Á Á interactions. There are also weak offset -interactions present [intercentroid distances are 3.770 (6) and 4.096 (6) Å ], linking the molecules to form supramolecular sheets that lie in the bc plane.
Chemical context
The rigid compound cis-1,2-bis(diphenylphosphanyl)ethylene (cis-dppe) has been widely exploited as a bidentate ligand for transition metals. A selection of recent examples include complexes involving iron(II) (Song et al., 2018) , copper(I) (Trivedi et al., 2017) , gold(I) (Yao & Yam, 2015) , nickel(II) (Schallenberg et al., 2014) , nickel(III) (Hwang et al., 2015) , and palladium(II) and platinum(II) (Song et al., 2017; Oberhauser et al., 1998a) . The phosphorus atoms of this ligand have also been modified to give the corresponding oxide, sulfide and selenide derivatives (Morse et al., 2016; Duncan & Gallagher, 1981; Colquhoun et al., 1979; Aguiar & Daigle, 1964) . Hence, structural studies of the parent bisphosphine are relevant to a wide array of researchers. 
Structural commentary
The molecular structures of the cis-dppe ligand and the title compound (I) are shown in Fig. 1 . This Pt-ligand complex features a square-planar geometry around the Pt II metal center with bidentate coordination by the phosphorus atoms of the cis-dppe ligand. The metal coordination sphere is completed by two chloride anions.
As for the previously reported polymorphs of compound (I), structure HINCIQ (Oberhauser et al., 1998a) was solved in space group P2 1 /n without solvent in the unit cell, while structure ZOLYII (Oberhauser et al., 1995) was solved in the space group P2 1 /m as a chloroform and methylene chloride solvate. The latter complex molecule possesses mirror symmetry with the mirror bisecting the Pt atom and central C C bond of the cis-dppe ligand. Selected bond distances and bond angles for the title compound (I), and the two other monoclinic polymorphs are given in Table 1 .
When comparing these two structures to the title compound, the bond lengths and angles around the Pt II center of all three structures are, unsurprisingly, quite similar. The Pt-P bond lengths range from 2.210 (2) to 2.219 (2) Å , while the Pt-Cl bond lengths range from 2.358 (2) to 2.366 (3) Å . The P-Pt-P bond angles range from 86.66 (11) to 87.08 (5) , while the Cl-Pt-Cl bond angles range from 90.33 (7) to 91.03 (5) . The 4 descriptor for fourfold coordination (where, for the extreme forms 4 = 0.00 for square-planar, 1.00 for tetrahedral and 0.85 for trigonal-pyramidal; Yang et al., 2007) of the Pt atoms range from 0.02 for compound (I), 0.05 for HINCIQ and 0.0 for ZOLYII, indicating perfect square-planar coordination spheres for each Pt atom.
Supramolecular features
In the crystal of (I), the metal-ligand complex is linked to the chloroform solvate molecules by C-HÁ Á ÁCl hydrogen bonds and ClÁ Á Á interactions. The hydrogen atoms of both chloroform molecules are engaged in weak hydrogen bonds with the metal-bound chlorine atoms ( Fig. 2 and Table 2 ). The DÁ Á ÁA distances range from 3.616 (9) to 3.789 (10) Å , while the D-HÁ Á ÁA bond angles range from 132 to 158
. Three face-on ClÁ Á Á interactions (Imai et al., 2008) A view of the molecular structure of the title compound, with the atom labeling. Displacement ellipsoids are drawn at the 30% probability level. Hydrogen atoms bonded to the ligand have been omitted for clarity. Table 2 Hydrogen-bond geometry (Å , ). aromatic rings of the cis-dppe ligand ( Fig. 2 and Table 3 ). The ClÁ Á Áring centroid distances for these interactions range from 3.242 (5) to 3.441 (7) Å , while the C-ClÁ Á Áring centroid angles range from 139.2 (5) to 160.3 (4) . The complex molecules are also linked by weak offsetinteractions, forming sheets that lie in the bc plane, as shown in Fig. 3 . The intercentroid distances are Cg2Á Á ÁCg2 ii = 4.096 (6) Å [Cg2 is the centroid of ring C9-C14, = 0.0 (5) , interplanar distance = 3.917 (4) Å , slippage = 1.20 Å , symmetry code (ii) Àx + 2, Ày, Àz + 1], and Cg3Á Á ÁCg4 iii = 3.770 (6) Å [Cg3 and Cg4 are the centroids of rings C15-C20 and C21-C26, respectively, = 5.3 (5) , interplanar distances are 3.326 (4) and 3.439 (4) Å , slippage = 1.544 Å , symmetry
The closely related polymorph ZOLYII, which contains one CH 2 Cl 2 solvent molecule and one CHCl 3 solvent molecule in the unit cell, also shows ClÁ Á Á interactions. However, the methylene chloride solvent molecule is not engaged in a hydrogen bond with a chlorine atom of the Pt II complex, and is disordered in the crystal lattice.
Database survey
The Cambridge Structural Database (CSD, version 5.39, February 2018; Groom et al., 2016) contains 21 structures in which the cis-dppe ligand is coordinated to a Pt II center. In addition to the two polymorphs described above, the most similar cis-dppe-Pt II coordination complexes include AFEXEO (Vaz et al., 2002) and FOQPUW (Lobana et al., 2000) , where the Pt II center is bound by two thiolate ligands (-SPh and -SPy, respectively). Another structure related to the title compound is KADQEL (Oberhauser et al., 1998b) in which the Pt II center is coordinated by two acetonitrile molecules. Finally, structure ZOLYOO (Oberhauser et al., 1995) contains one Pt II center coordinated by two cis-dppe ligands with two outer sphere tetraphenylborate molecules as counter-anions. In each of these structures, the bond lengths and angles are similar to those described above for the title compound.
Synthesis and crystallization
The title compound was prepared serendipitously by mixing 20.5 mg of cis-1,2-dppeSe 2 (Colquhoun et al., 1979) with 8 mg of Pt(NCPh) 2 Cl 2 in CDCl 3 (0.7 ml) in a NMR tube. This solution was left to stand at room temperature, and colorless needle-like crystals of compound (I) were obtained within a few days. Computer programs: APEX2 and SAINT (Bruker, 2013) , SHELXS (Sheldrick, 2008) , SHELXL2014 (Sheldrick, 2015) and OLEX2 (Dolomanov et al., 2009; Bourhis et al., 2015) , CrystalMaker (Palmer, 2007) . Table 3 Face-on ClÁ Á Á interactions (Å , ).
Cg1, Cg2 and Cg3 are the centroids of the phenyl rings C3-C8, C9-C14 and C15-C20, respectively. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 4 . The hydrogen atoms were placed in calculated positions and refined as riding: C-H = 0.95-1.00 Å with U iso (H) = 1.2U eq (C). 
Computing details
Data collection: APEX2 (Bruker, 2013 ); cell refinement: SAINT (Bruker, 2013) ; data reduction: SAINT (Bruker, 2013 );
program(s) used to solve structure: SHELXS (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015) ; molecular graphics: OLEX2 (Dolomanov et al., 2009; Bourhis et al., 2015) ; software used to prepare material for publication: CrystalMaker (Palmer, 2007) . 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

